The Brazilian palm fl ora is rich, with estimates of 387 species ( Glassman, 1972 ) . However, more research regarding the palm fl ora and the specifi c threats facing each species is needed to design and implement urgently required management plans to guarantee the conservation of these genetic resources. Among the genera threatened in Brazil, the palms of genus Butia deserve special attention due to the high risk of their becoming a threatened species as a result of human activities. Butia eriospatha (Mart. ex Drude) Becc. is a long-living palm species native to the Atlantic Rainforest region, with a natural range from southern Brazil to Uruguay ( Reitz, 1974 ) . The species also grows in high-altitude grassland. The remaining populations of vulnerable B. eriospatha mostly consist of mature individuals aged 100 yr or older. The species has suffered severe population decline due to the reforestation of exotic tree species, illegal sale of adult plants in both local and international trade, overexploitation of fruit, and herbivory due to local livestock farming.
The Brazilian palm fl ora is rich, with estimates of 387 species ( Glassman, 1972 ) . However, more research regarding the palm fl ora and the specifi c threats facing each species is needed to design and implement urgently required management plans to guarantee the conservation of these genetic resources. Among the genera threatened in Brazil, the palms of genus Butia deserve special attention due to the high risk of their becoming a threatened species as a result of human activities. Butia eriospatha (Mart. ex Drude) Becc. is a long-living palm species native to the Atlantic Rainforest region, with a natural range from southern Brazil to Uruguay ( Reitz, 1974 ) . The species also grows in high-altitude grassland. The remaining populations of vulnerable B. eriospatha mostly consist of mature individuals aged 100 yr or older. The species has suffered severe population decline due to the reforestation of exotic tree species, illegal sale of adult plants in both local and international trade, overexploitation of fruit, and herbivory due to local livestock farming.
Microsatellite markers (simple sequence repeats -SSR) have been developed ( Arnold et al., 2002 ; Li et al., 2010 ) and used as an effective tool to generate useful information for species conservation ( Nazareno et al., 2009 ) . Although microsatellite markers constitute informative systems for ecological genetics, they have not yet been developed for any Butia species. To investigate the population structure and genetic diversity in the remaining populations, we developed microsatellite markers for B. eriospatha . Furthermore, we investigated the transferability of these loci in Butia catarinensis Noblick & Lorenzi to other threatened tropical palm species from the Atlantic Rainforest.
METHODS AND RESULTS
A (GA) n and (CA) n microsatellite-enriched library was constructed according to the method employed by Billotte et al. (1999) , using a biotin-labeled microsatellite oligoprobe and streptavidin-coated magnetic beads. Total genomic DNA was extracted from the leaf tissue of one individual of B. eriospatha (Appendix 1) according to Doyle and Doyle (1990) and was digested with the Rsa I restriction enzyme. The fragments were then linked to adapters ( Rsa 21 5 ′ -CTCTTGCT-TACGCGTGGACTA-3 ′ and Rsa 25 5 ′ -TAGTCCACGCGTAAGCAAGAGCACA-3 ′ ). The library was enriched for dinucleotide sequences, using biotinylated (CT) 8 and (GT) 8 . Streptavidin-coated paramagnetic beads and a magnetic rack were employed to recover the fragments containing microsatellites. Selected fragments were amplifi ed by polymerase chain reaction (PCR), using the Rsa 21 adapter as a primer, and were then linked to the pGEM-T vector (Promega, Madison, Wisconsin, USA). Plasmids were introduced into Escherichia coli XL-1 Blue strains. Transformed cells were grown on Petri dishes with Luria -Bertani (LB) agar medium containing ampicilin (100 µ g ml − 1 ) and X-galactosidase (5-bromo-4-chloro-indolyl-β -D-galactoside) (50 µ g ml − 1 ). A total of 192 positive clones were sequenced using an ABI 377 and the Big Dye Terminator Kit (Applied Biosystems, Vienna, Austria), 30 of which presented microsatellite sequences with at least fi ve tandem repeats. Primers were designed with the software PRIMER3 ( Rozen and Skaletsky, 2000 ) by setting product size ranges from 100 to 300 base pairs (bp), primer size from 18 to 22 bp, GC% from 40 to 60, and melting temperature from 57 to 60 ° C.
PCR reactions specifi c for the amplifi cation of each microsatellite locus were set up. Every reaction consisted of a fi nal volume of 10 µ l containing 0.3 µ M of each primer, 1 U Taq DNA polymerase, 0.25 mM each of dNTP and 1 × MgCl 2-free reaction buffer [75 mM Tris -HCl pH 9.0, 50 mM KCl and 20 mM (NH 4 ) 2 SO 4 ], 1.5 mM MgCl 2 and 2.5 ng of template DNA. The optimal melting temperature was assessed separately for each primer pair. In total, 17 temperatures (between 46 ° C and 62 ° C) were tested using 10 individuals of Butia eriospatha . The PCR profi le used to amplify the microsatellites was 96 ° C for 5 min; 30 cycles of denaturation at 94 ° C for 30 s, melting at Tm ° C ( Table 1 ) Becc. to investigate genetic diversity, spatial genetic structure, mating system, and population dynamics.
• Methods and Results: From a genomic library enriched for GA/CA repeats, 14 sets of primers were isolated and characterized for 50 B. eriospatha samples from two populations. The number of alleles per locus ranged from 2 to 6 (with amplifi ed dinucleotide repeat-based primers); the observed and expected heterozygosities ranged from 0.000 to 1.000 and from 0.120 to 0.690, respectively. At least 86% of primers were also amplifi ed for Butia catarinensis Noblick & Lorenzi, another threatened palm species from the Atlantic Rainforest in Brazil.
• Conclusions : The new marker set described here will be useful for studies of population genetics of B. eriospatha, and they have been shown to be applicable for other species from the Butia genus.
Key words: conservation genetics; simple sequence repeats; transferability. Table 2 . Loci names, allele frequencies, allelic richness ( A ), and observed heterozygosity ( H O ) for Butia eriospatha populations in Santa Catarina State, southern Brazil, are shown. The success of transferability (T) for Butia catarinensis is also shown. Genetic diversity parameters and probabilities of paternity exclusion were estimated using CERVUS version 3.0 ( Kalinowski et al., 2007 ) . From these 30 primer pairs, 14 amplifi ed to the expected size fragment ( Table  1 ) while the others showed no amplifi cation, multibanding patterns, or pronounced stutters. For this microsattelite set, fi ve loci were monomorphic with fi xed alleles in both B. eriospatha populations surveyed. A total of 34 alleles were identifi ed, and the mean number of alleles ranged from 2.25 (Population 1) to 3.11 (Population 2). The observed and expected heterozygosities ranged from 0.000 to 1.000 and from 0.120 to 0.690, respectively. The paternity exclusion probability reached 0.47728 for the fi rst parent and 0.17710 for the second parent for all polymorphic loci. Because of the low probability values, these microsatellite markers will not yet allow accurate parentage studies in natural populations of B. eriospatha even in situations where maternity or paternity is known.
Butia eriospatha

Butia catarinensis
Additionally, transferability of the 14 primer pairs was tested in 10 individuals of Butia catarinensis (Appendix 1) using the same PCR protocol described above. Most primers (86%) also were successfully amplifi ed for B. catarinensis ( Table 2 ) . The results indicate that there is a high potential for transferring microsatellite markers between species of the same genus in the Arecaceae family.
CONCLUSIONS
The microsatellite set developed is useful in investigations of genetic diversity, spatial genetic structure, mating system, and population dynamics of B. eriospatha . Future studies with these microsatellite loci will be possible in genetic analyses of related taxa. We plan to use these markers to evaluate the B. eriospatha genetic status in all existing populations in Santa Catarina State, the native region of this vulnerable palm species.
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